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UNITED STATES

PATENT OFFICE.

RUDOLPH CONRADER, OF ERIE, PENNSYLVANIA.

REAMER-GRINDING MACHINE.

3PECIFICATION forming part of Letters Patent No. 498,240, dated Ma& 30, 1893,
App]ication filed September 16, 1892, Serial ITo. 446,119, (No model)

To all whom it may concern: :
Be it known that I, RUDOLPH CONRADER, a

citizen of the United States, residing at the |

city of Erie, in the county of Erie and State
of Pennsylvania, have invented certain new
and useful Improvements in Reamer-Grind-
ing Machines; and I do hereby declare the
following to be a full, clear,and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which appertains to
make and use the same, reference being had
to the accompanying drawings, and to the let-
ters and numerals of reference marked there-
on, forming part of this specification.

My invention consists in the improvements
in reamer-grinding-machines hereinafter set
forth and explained, and- illustrated in the
accompanying drawings in which—

Figure 1. is a perspective view of my im-
proved reamer grinding machine. Fig. 2. is
a top or plan view of the same. Fig. 8.isa
transverse section of the same through. the
feed and grinding wheel carriages. Fig. 4. is
a front view in elevation of the tail-stock of
my machine. Fig. 5. is a transverse section
of the same on the line x, x in Fig. 4, looking
in the direction of the arrow. Fig. 6.isalon-
gitudinal horizontal section of the driving
pulleys and reversing mechanism of my ma-
chine. :

Like letters and numerals refer to like parts
in all of the figures.

This invention is designed to be an im-
provement on my invention in grinding ma-
chines, shown, deseribed and claimed in my
Letters-Patent No. 404,686, dated January 4,
1889, and has for its objects, the improve-
ments in the mechanism thereof hereinafter
described, and also the making of the ma-
chine automatic in operation, so that after the
reamer is adjusted therein and the machine
set in operation, no further attention thereto
is necessary uatil the grinding of the reamer
is completed.

In the construction of my machine shown
in the drawings, A is the bed, and A’, A% the
legs thereof, the bed A, being provided with
ways & ¢ similar to an ordinary lathe bed.
Upon the ends of the bed A, I secure head
blocks B and B’ in theusual manner, in which
are mounted curved arms C, and ¢/, adapted
to receive and support the ends of the plate

Ii supporting the grinding wheel ecarriage
mechanism hereinafter described.

On the axes of the arms C and C’ are se-

cured gear wheels b and " and to segments
of gearsc and ¢’ mounted in the head blocks
B and B’ and intermeshing with the gear
wheels b and b’ are secured weighted levers
D and D’, which weighted levers D and D’
servetocounterbalance the weight of the arms
C and C"and the mechanism supported there-
by, this counterbalance being sufficient to
more than overcome the weight of the arms
and mechanism, hereinbefore referred to, sup-

ported thereby, as and for the purpose here-

inafterset forth. ‘On the plate E, supported by
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the arms C and C’, is a plate ¢ provided with -

slots e’ ¢’ in the ends thereof through which
bolts pass into the plate E, so that the platee
is laterally adjustable thereon; this plate ¢ is
also provided with a rack gear d thereon, as
and for the purpose hereinafterset forth. On
this plate e the carriage E’ is mounted, it be-
ing gibbed to the edges of the plate e soasto
travel longitudinally thereon. Uponthetrans-
verse portion d’ of the carriage B’ is gibbed a
grinding wheel carriage F which is adjustable
longitudinally thereon, by meansof a thumb
serew F/ and upon bearings f f on the car-
riage F,is mounted a grinding wheel f’ driven
by means of a belt G from a drum above (not
shown), operating on a pulley ¢ thereon, as
and for the purpose hereinafter set forth.

‘In a recess in the central portion d’ of the
carriage E’ is mounted a transverse shaft H,
having a spur gear H’ secured thereto by
means of a spline and groove (see Fig. 3)
which intermeshes with therack gear d in the
plate e, and operates when rotated, as herein-
after deseribed, to move the carriage E’ back
and forth on the plate e. S T

TUpon the ways a a of. the bed A, between
the head blocks B and B’, are a tail-stock I
and a head stock I', which are supported by
and gibbed to plates J and J’ so that the tail
stock I and head stock I’ can be adjusted
transversely thereon, as to-the ways o a upon
the bed A, by means of screws ¢ ¢ (see Fig.5.)
for the purpose of adjusting the centers upon
which the reamer to be ground is supported
nearer to, or farther away from the grinding
wheel.

The head-stock I’ is provided with a longi-
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tudinal shaft or spindle K having loosely
mounted on its outer end a grooved wheel K’
around which a cord % passes, which has a
weight &’ thereon, and to the wheel K’ is se-
cured a ratchet dog j adapted to pass over the
teeth of the wheel 7’ secured to the shaft or
spindle K when the wheel K’ is moved against
the pull of the weight &/, but engage with the
teeth of said wheel 5/ when the wheel K’
moves with the pull of the weight thereon.
Secured to the inner face of the wheel KX, is
also a stud pin -I,, to which is pivoted a link
L’ to which link is coupled by means of a
knuckle joint [, a connecting rod " the lower
end of which is secured to an adjustable
crank M, on a shaft M’ which runs trans-
versely thlouvh the lower part of the head
stock I’,and on the rear end of this shaft M’ is
secured a spur gearm which intermeshes with
a rack m’ slidi_ng in a longitudinal groove in
the head-stock I’,this rack being actuated in
one direction by contact with a rod v on the
feed carriage hereinafter described, and in
the other direction by the spiral spring O, as
and for the purpose hereinafter set forth.

On the innerend of the shaft K is a dog
arm O’ and an ordinary center o to receive
the end of a reamer P. In the tail-stock I, is
mounted an ordinary movable center P’ pro-
vided at its outer end with dan ordinary han-
dle p for operating the same, so that the
reamer to be ground may be swung between
the qenters o and P’ in the usual manner, a
dog o’ being first secured to the shank of the
reamer: P so as to be secured to the dog arm
0’ on the shaft or spindle K.

Mounted on the ways a @ on the frame A
between the head and tail-stocks I and I’ isa
feed carriage Q, which carriage is actuated
by a worm shaft Q’, which worm, engages
with a worm gear wheel R on the lower end
of the vertical shaft R’, this shaft R’ being
provided on its lower end with a.cluteh
adapted to be engaged with the wormn gear
wheel R, and with a spline and groove con-
nection Wlt;ha gear wheel S, which mtermeshes

"with a rack gear S’on the bed A. To the up-

per,end of the shaft R’ is secured a swivel
collars’ which operates in a vertically sliding
block T, in a recess in the upper part of which
acam T’ secured to a shaft¢in the upperpart
of the feed carriage operates, this shaft ¢ hav-
ing ahandle #’ thereon by means whereof the
shaftfcan berotated so that the cam T’ there-
on operates to lower the shaft R’ so as to re-
lieve the clutch » from the worm wheel R,
thelehy stopping the travel of the feed car-
riage at any point desired. In the feed car-
‘1'iage Q is also mounted a shaft U, which is
coupled to the end of the shaft I, by meansof
a universal joint U’. Ontheshaft U is alsose-

cured a spur gear V which intermeshes with
a rack gear V’on the bed A, so that the travel
of the feed carriage communicates motion to
the shafts U and 1, and thereby to the grind-
ing carriage F,so as to eauseit to travel back
and forth onthe bed plateein unison with the
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travel of the feed carriage on the ways « q,
the spline and groove conneetlon between the
shaft IT, and the spur gear H’ allowing the

shaft II to move in and: out according to the

angle of the plate e to the bed A.

Secured to the feed carr iage Qisan adJ ust-
able rod v, which as the carriage Q nearly
reaches the end of its travel townrd the head-
stock I’ engages with the end v’ of the rodse-
cured to the shdmg rack m’ and forces it in-
ward, which operates to rotate the shaft M’,
and the shaft K, through the crank M, con-
nectingrod?, link I, wheel K’ and the ratchet
mechanism 59" hereinbefore deseribed to move
the spindle KK and the reamer P being ground
forward one flute. On the feed carriage Q is
also secured a transversely sliding bar 1,
which has secured to the front end thereof a
spring dog 2, which engages with the flutes
of the reamer P being ground, and prevents
the turning of the reamer while being ground.
To the rear end of the sliding bar 1 is a cord
3 which passes over a grooved pulley 4 on
the rear end of the feed carriage Q, and is
provided withaweight 5 by means whereof the
bar 1 and the spring dog 2 thereon are per-
mitted to move back and forth as the diam-
eter of the reamer P being ground increases
or decreases, so that the dog 2 is at all tlmes
in contact therewith.

In bearings 6 and 7 on the rear of one end
of the bed A, is mounted a hollow shaft 8, hav-
ing pulleys 9 and 10 mounted loosely thereon,
the pulley 9 being driven by a cross belt 11,
and the pulley 10 by a straight belt 12, so that
they run in opposite dlrectlons, and upon the
outer end of the shaft 8 are cone pulleys 13,
from which a belt 14 runs to cone pulleys 15 on
the feed worm shaft QQ’.- Through the center
of the hollow shaft 8, is a rod 16 adapted to
slide longitudinally in the hollow shaft 8, and
secured therein is a transverse bar 17, which
extends laterally through a recess 18 in the

shaft 8 so as to engage with recesses 19 in the -

loose driving pulleys 9. and 10, and operate as
a cluteh, a transverse bar 17 when moved by
the rod 16 to the left clutehing the driving
pulley 9 to the shaft 8, (as illustrated in Fig.
6.,) and when moved by the rod 16 to the
right releasing the driving pulley 9, and en-
gaging the driving pulley 10 thereby revers-
ing the direction of the shaft 8.

On a bearing 20 on the rear of the bed A,
is secured a sliding rack gear 21 on a line
with the rod 16, one end of whigh is eonpled
to the end of the rod 16 by means of a piston
joint 22, and to the opposite end of the rack
21 is secured a rod 23, which moves with the
rack gear 21, in a movable guide 24 secured
to the rear of the feed carriage Q and in a
fixed guide 25 on the rear of the bed A. On
this rod each side of the movable guide 24 are
adjustable collars 26 and 27 adapted to be
engaged by the guide 24 as the feed carriage
Q reaches nearly the ends of its traverse in
either direction, so as to move the rod 23 and
the rack gear 21 secured thereto in unison
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therewith. In the bearing 20 is also secured
a transverse shaft 28 having thereon a spur
gear 29 intermeshing with the rack gear 21
and rotated thereby, and on the outer end of
the shaft 28 is a weighted arm 30 adapted
when raised to and slightly beyond a vertical
position by the movement of the rack 21 un-
til by its own weight it falls over to a hori-
zontal pesition (as illustrated in Fig. 6.) car-
rying with it the rack bar 21 far enongh to
complete its traverse, and moving the rod 16
and the clutch bar 17 thereon from onedriv-
ing pulley to the other, so as to reverse the
direction of the shaft 8. By means of an or-
dinary swivel joint 31 T couple to the outer
end of the rod 16, a pivoted lever 32 having
a central bearing 33 extending outward from
and secured to the legs A’ of the bed A, and
the lower end 84 thereof engaging with a
clutch 35 secured by means of a spline and
groove to a shaft 36 mounted in a bearing 37
on the lower part of one of the legs A’ and
on & bearing 38 on the floor, upon which the
machine stands. This shaft 36 is provided
with a loose pulley 39 adjacent to and adapt-
ed to be engaged by the clutch 85 which pul-
ley is driven by a belt 40 from a -pulley 41 on
the ends of the feed worm shaft Q’.

On the opposite end of the shaft 36 adja-
cent to the bearing 38 thereof,-is an adjust-
able crank 42, from which an adjustable pit-
man rod 43 extends upward to a bearing 44,
at the center of the plate E secured to the
arms C and (', so that the rotation of the
shaft 36 operates to oscillate the arms C and
C’ supporting the plate E and the grinding
mechanism supported thereby. :

In operation the grinding wheel when
grinding travels from right to left, and as the
grinding wheel nears the left hand end of the
reamer being ground the guide 24 on the
grinding carriage Q engages with the collar
27 on the rod 23 and moves this rod and the
rack gear 21 secured thereto toward the left
until the weighted arm 30 is raised to a point
beyond the perpendicular, when it falls over
to the right withdrawing the cluteh from the
cross belted driving pulley 9, to the direct
belted driving pulley 10, also disengaging the
cluteh 35 from the pulley 39 which permits
the counterweights D and D’ to raise the
plate E and the grinding mechanism mounted
thereon up, so as to raise the grinding wheel

S’ out of contact with the reamer being |

ground, while at the same instant the rod v
on the feed carriage Q contacts with the end
of the rod v’ secured to the rack gear m’ and
moves the mechanism connected therewith so
as to rotate the reamer being ground back-
ward sufficiently to present a new flute there-
on to the action of the grinding wheel f’.
Meanwhile the feed mechanism having been
reversed the grinding wheel travels to the
right, out of contact with the reamer, until
nearing the rear end of its traverse, the arm
24 engages with the collar 26 on the rod 23
forcing it toward the right until the cluteh 17

is reversed, and the clutch 85 again engaged

with the pulley 29, when the grinding car-:

riage again commences its traverse toward
the left. .

When it is desived to stop the traverse of
the feed carriage Q at any point, the opéerator
by means of the lever ¢’ throws out the feed
worm wheel clutch 7.

Having thus fully described my invention,
80 as to enable others to construct and oper-
ate the same, what I claim as new, and desire
to secure by Letters Patent of the United
States, is— .

1. The combination in a reamer grinding
machine, of a grinding wheel carriage sup-
ported by and traveling on an adjustable os-
cillating bed, with a feed carriage traveling

on ways on the stationary bed of the machine,-

a flexible connection betweeén the grinding
wheel carriage and said feed carriage, rack
gear, ecrank and ratchet mechanism for auto-
matieally rotating the reamer being ground,
and rack gear and clutech mechanism for re-
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versing the traverse of the feed carriage, sub- -

stantially as and for the purpose set forth.
2. The combination in a reamer grinding
machine, of stationary head blocks on the
bed of the machine frame, oscillating arms
mounted in said head blocks, and supporting

a plate mpon which grinding wheel carriage -

mechanism is mounted and travels,;and crank

mechanism for oscillating said leversandthe -

grinding mechanism supported thereon, with

transversely adjustable head and fail-stocks

on the machine bed between which a reamer

100

to be ground is swung, substantially as and

for the purpose set forth.

3. The combination in a reamer grkinding_k
machine, of stationary -head-blocks on the
bed of the machine frame, curved arms and -

counterbalance weights therefor pivoted in
said head-blocks, a longitudinal plate con-
necting said arms and supported thereby,
and a second plate adjustably secured there-
to, and a grinding wheel earriage adapted to
besupported byand travel on said adjustable
plate, with crank mechanism adapted to os-
cillate said arms and the mechanism support-
ed thereby, and automatic clutch mechanism
for driving said crank mechanism, during
the travel of the grinding wheel carriage in
one direction only, substantially as and for
the purpose set forth.

4, The combination in-a reamer grinding
machine, of a feed carriage mechanism, com-
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prising a worm and worm wheel, a shaft °

driven by said worm and a spur gear thereon

engaging with a rack on the machine bed, a
shaft having a spur gear intermeshing with
another rack gear on the machine bed, and a
flexible coupling connecting said shaftto the

125

driving gear of the grinding wheel carriage,

substantially as and for the purpose set forth.
5. The combination in a reamer grinding

‘machine, of a head-stock mechanism, com-

prising a sliding rack gear adapted to be op-
erated by the feed carriage, a crank operated
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thereby,and aratchet mechanism and weight-
ed wheel on the spindle, operated by said
rack gear and erank mechanism,substantially
as and for the purpose set forth.

6. The combination in a reamer grinding
machine, of a feed carriage reversing mech-
anism, comprising a sliding rack gear and
weighted arm operated thereby when said
rack is moved by the feed earriage, two loose
driving pulleys running in opposite direc-
tions, and a clutech operated by said sliding
rack gear for alternately econnecting said

“driving pulleys with the shaft, substantially

as and for the purpose set forth.

7. The combination in a reamer grinding
machine, of a sliding rack gear and weighted
lever operated thereby. when said rack is
moved by the feed carriage, with a lever con-
nected to said sliding rack gear and a clntch
on the crank shaft whichoperates to oscillate
the grinding wheel carriage, so that said
shaft is only driven during the traverse of

the grinding wheel carriage in one direction,
substantially as and for the purposeset forth.

8. The combination in a reamer grinding
machine, of fixed head-blocks, supporting the
arms of the plate upon which the oscillating
grinding wheel carriage is mounted and trav-
els, with transversely adjustable head and
tail-stocks between the centers of which the
reamer to be ground is held, substantially as
and for the purpose set forth.

0. The combination in reamer grinding ma-
chine, of mechanism for stopping the feed
carriage comprising a clutch, and lever and
cam mechanism for operating said cluteh,
substantially as and for the purpose set forth.

Intestimony whereof I affix mysignaturein
presence of two witnesses.

RUDOLPH CONRADER.
Witnesses: :
FRED KINFELDT,
JouN 8. RILLING.
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